The Aceraceae plant Acer nikoense MAXIM is indigenous to Japan (Japanese name, megusurinoki) and its stem bark has been used as a folk medicine for the treatment of hepatic disorders and eye disease. Recently, the stem bark of this plant has been consumed as a health food in Japan. Among the chemical constituents of this folk medicine, diarylheptanoids and three phenolic compounds were characterized. [2] [3] [4] [5] In addition, the methanolic extract was reported to have hepatoprotective effects and (ϩ)-rhododendrol (15) was isolated as the active principle. 2, 6) During the course of our studies on bioactive constituents of natural medicines [7] [8] [9] [10] [11] [12] [13] and medicinal foodstuffs, [14] [15] [16] [17] [18] [19] we have reported three new cyclic diarylheptanoids called acerosides B 1 (5) and B 2 (6) and aceroketoside (7) from the stem bark of A. nikoense as well as the inhibitory effects of the principal diarylheptanoids on nitric oxide (NO) production in lipopolysaccharide (LPS)-activated macrophages.
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In addition, the methanolic extract was reported to have hepatoprotective effects and (ϩ)-rhododendrol (15) was isolated as the active principle. 2, 6) During the course of our studies on bioactive constituents of natural medicines [7] [8] [9] [10] [11] [12] [13] and medicinal foodstuffs, [14] [15] [16] [17] [18] [19] we have reported three new cyclic diarylheptanoids called acerosides B 1 (5) and B 2 (6) and aceroketoside (7) from the stem bark of A. nikoense as well as the inhibitory effects of the principal diarylheptanoids on nitric oxide (NO) production in lipopolysaccharide (LPS)-activated macrophages. 1) As a continuation of the characterization studies on bioactive constituents of the stem bark of A. nikoense, we have isolated four new aromatic compounds called rhododendroketoside (1), (Ϫ)-sakuraresinoside (2), acernikol (3) , and nikoenoside (4) together with six known compounds (9, 14, 17, 27-29). In this paper, we describe the isolation and structure elucidation of new aromatic constituents (1) (2) (3) (4) and the inhibitory effects of the principal constituents (8, 10-13, 15, 20-25, 31) on the release of b-hexosaminidase in RBL-2H3 cells.
The methanolic extract from the stem bark of A. nikoense collected in Miyagi prefecture, Japan, was partitioned into an ethyl acetate (EtOAc)-water mixture to furnish the EtOAcsoluble portion and aqueous phase. The aqueous phase was extracted with n-butanol (n-BuOH) to give the n-BuOH-soluble and H 2 O-soluble potions as previously described.
1) The nBuOH-soluble portion was subjected to normal-phase silica gel column chromatography to provide six fractions. Previously, three then new cyclic diarylheptanoids (5-7) and 20 known compounds (8, 10-13, 15, 16, 18-26, 30-33) were isolated from the EtOAc-soluble portion and fractions 2 and 3 of the n-BuOH-soluble portion. 1) In the present experiments, the fractions of the n-BuOH-soluble portion were further separated by normal-phase and reverse-phase silica gel column chromatography and repeated HPLC to give rhododendroketoside (1, 0.0009%), (Ϫ)-sakuraresinoside (2, 0.0002%), acernikol (3, 0.0020%), and nikoenoside (4, 0.0015%) together with acerosides III (9, 20) 0.0075%) and VIII (14, 21) 0.0038%), apiosylepirhododendrin (17, 20) 0.027%), kelampayoside A (27, 22) 0.0011%), 1-[a-L-rhamnosyl(1→6)-b -D-glucopyranosyloxy]-3,4,5-trimethoxybenzene (28, 23) 0.0010%), and benzyl-O-a-L-rhamnosyl(1→6)-b-Dglucopyranoside (29, 24) 0.0003% C-NMR spectra of 1 were superimposable on those of (ϩ)-rhododendrol glycosides, epirhododendrin (16), 1, 26) and apiosylepirhododendrin (17), 20) whereas the proton and carbon signals due to the diglycoside part were very similar to those of aceroketoside (7).
1) Enzymatic hydrolysis of 1 with naringinase furnished (ϩ)-rhododendrol (15) . The position of the ketone function in 1 was clarified by heteronuclear multiple-bond correlation (HMBC) experiments on 1, which showed longrange correlations between the 1Ј, 2Ј, 4Ј, and 5Ј-protons and the 3Ј-carbon (Fig. 1) . Furthermore, reduction of 1 with sodium borohydride (NaBH 4 ) in MeOH yielded a mixture of 17 and its 3Ј-epimer, which was subjected to acid hydrolysis with 1 M HCl to liberate D-glucose, D-allose, and D-apiose. These monosaccharides were identified by HPLC analysis using an optical rotation detector.
1,9,27) On the basis of this Chart 2 evidence, the structure of rhododendroketoside was determined to be the 3Ј-keto derivative (1) 13 C-NMR spectrum of 2 with those of 2a, a glycosylation shift was observed around the 3a-position of 2. The position of the glucoside linkage was confirmed by HMBC experiments, which showed long-range correlations between the 1ٞ-proton and 3a-carbon, and between the 3a-proton and 1ٞ-carbon. Consequently, the structure of (Ϫ)-sakuraresinoside was determined to be sakuraresinol 3a-O-b-D-glucopyranoside (2) . In addition, the absolute stereostructures of 2 and 2a were determined by circular dichronic (CD) spectroscopic analysis. Thus, the CD spectra of 2 and 2a showed a negative Cotton effect [2: De Ϫ0.89 (223 nm), 2a: De Ϫ0.71 (225 nm)], which indicated the absolute configuration of the 2-position to be in the S orientation, respectively.
30) On the basis of this evidence, the absolute stereostructures of 2 and 2a were elucidated as shown.
Acernikol (3) was also obtained as a white powder with positive optical rotation ([a] D 24 ϩ4.7°). The IR spectrum of 3 showed absorption bands at 3431, 1610, 1508, and 1038 cm Ϫ1 ascribable to hydroxyl and aromatic functions. In the UV spectrum of 3, absorption maxima were observed at 235 (sh, log e 4.33), and 281 (3.77) nm. The IR and UV spectra of 3 resembled those of 2 and 2a. The electron impact (EI)-MS of 3 showed a molecular ion peak at m/z 586 (M ϩ ) and high-resolution MS analysis revealed the molecular formula of 3 to be C 31 H 38 O 11 . The 1 H-NMR (CD 3 OD) and 13 C-NMR (Table 1) Vol. 51, No. 1 Table 1 . 13 C-NMR Data for Rhododendroketoside (1), (Ϫ)-Sakuraresinoside (2), Acernikol (3), Nikoenoside (4), and (Ϫ)-Sakuraresinol (2a) showed a nuclear Overhauser effect correlation between the 2-and 3-proton pair. This evidence led us to clarify the structure of acernikol to be the cis-type isomer (3) of 3a at the dihydrofuran ring. Moreover, the CD spectrum of 3 showed a positive Cotton effect at 220 nm (De ϩ0.41), which indicated the absolute configuration of the 2-position of 3 to be in the R orientation. 30) On the basis of this evidence, the absolute stereostructure of the 2-and 3-positions of 3 was elucidated as shown.
Nikoenoside (4), obtained as a white powder with negative optical rotation ([a] D 24 Ϫ57.7°), showed an absorption maximum at 271 (log e 3.06) nm in the UV spectrum. The IR spectrum of 4 showed absorption bands at 3453, 1595, 1508, and 1032 cm As a part of our characterization studies on the bioactive components of natural medicines, we previously reported several inhibitors of the release of b-hexosaminidase such as diaylheptanoids, 8) diterpenes, 33) and flavonoids. 34) In our continuous search for antiallergic principles from natural sources, we examined the effects of constituents from the stem bark of A. nikonense on the release of b-hexosaminidase induced by dinitrophenylated bovine serum albumin (DNP-BSA) from RBL-2H3 cells sensitized with anti-DNP IgE ( Table 2) . As a result, the biphenyl-type diarylheptanoids acerogenins B (10, IC 50 ϭ50 mM) and K (12, 33 mM) showed inhibitory activity, and their activities were stronger than those of two antiallergic compounds, tranilast (0.49 mM) and ketotifen fumarate (0.22 mM).
33)

Experimental
The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); CD spectra, JASCO J-720WI spectrometer; UV spectra, Shimadzu UV-1600 spectrometer; IR spectra, Shimadzu FTIR-8100 spectrometer; EI-MS and high-resolution MS, JEOL JMS-GCMATE mass spectrometer; FAB-MS and high-resolution MS, JEOL JMS-SX 102A mass spectrometer; 1 H-NMR spectra, JNM-LA500 (500 MHz) spectrometer; 13 C-NMR spectra, JNM-LA500 (125 MHz) spectrometer with tetramethylsilane as an internal standard; and HPLC detector, Shimadzu RID-6A refractive index detector.
The following experimental conditions were used for chromatography: ordinary-phase silica gel column chromatography, Silica gel BW-200 (Fuji Silysia Chemical, Ltd., 150-350 mesh); reverse-phase silica gel column chromatography, Chromatorex ODS DM1020T (Fuji Silysia Chemical, Ltd., 100-200 mesh); TLC, precoated TLC plates with Silica gel 60F 254 (Merck, 0.25 mm) (ordinary phase) and Silica gel RP-18 F 254S (Merck, 0.25 mm) (reverse phase); reverse-phase HPTLC, precoated TLC plates with Silica gel RP-18 WF 254S (Merck, 0.25 mm); and detection was achieved by spraying with 1% Ce(SO 4 ) 2 -10% aqueous H 2 SO 4 , followed by heating. (1H, m, 3-H Research Resources Bank (Osaka, Japan)] were evaluated by the method reported previously. 8, 33, 34) Briefly, RBL-2H3 cells were dispensed into 24-well plates at a concentration of 2ϫ10 5 cells/well using Eagle's minimum essential medium (MEM, Sigma) containing fetal calf serum (10%), penicillin (100 units/ml), streptomycin (100 mg/ml), and 0.45 mg/ml of anti-DNP IgE, and these were incubated overnight at 37°C in 5% CO 2 for sensitization of the cells. Then the cells were washed twice with 500 ml of siraganian buffer [119 mM NaCl, 5 mM KCl, 0.4 mM MgCl 2 , 25 mM piperazine-N,NЈ-bis(2-ethanesulfonic acid) (PIPES), and 40 mM NaOH, pH 7.2], then incubated in 160 ml of siraganian buffer [5.6 mM glucose, 1 mM CaCl 2 , and 0.1% bovine serum albmin (BSA) were added] for an additional 10 min at 37°C. Then aliquots of 20 ml of test sample solution were added to each well and incubated for 10 min, followed by the addition of 20 ml of antigen (DNP-BSA, final concentration 10 mg/ml) at 37°C for 10 min to stimulate the cells to evoke allergic reactions (degranulation). The reaction was stopped by cooling in an ice bath for 10 min. The supernatant (50 ml) was transferred into a 96-well microplate and incubated with 50 ml of substrate (1 mM p-nitrophenyl-N-acetyl-b-D-glucosaminide) in 0.1 M citrate buffer (pH 4.5) at 37°C for 1 h. The reaction was stopped by adding 200 ml of stop solution (0.1 M Na 2 CO 3 /NaHCO 3 , pH 10.0). The absorbance was measured using a microplate reader at 405 nm. The test sample was dissolved in dimethylsulfoxide (DMSO), and the solution was added to siraganian buffer (final DMSO concentration 0.1%).
Extraction and Isolation
The percent inhibition of the release of b-hexosaminidase by the test material was calculated using the following equation, and IC 50 values were determined graphically: Under these conditions, it was calculated that 40-50% of b-hexosaminidase was released from the cells in the control groups by determination of the total b-hexosaminidase activity after sonication of the cell suspension.
Statistics Values are expressed as meanϮS.E.M. One-way analysis of variance followed by Dunnett's test was used for statistical analysis. 
